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CONVEYOR FOR DRYING AND COOLING
APPARATUS

‘George V. Bardet, Berkeley, Calif., assignor to M. J. B.
Company, a corporation of Delaware

Application August 2, 1957, Serial No, 675,933
8 Claims. (Cl. 34—66)

This invention relates to a machine for passing air
‘through solid materials which are in the form of discrete
particles and is a continuation-in-part of my application,
Serial Number 345,364, filed March 30, 1953, and entitled
“Machine” now abandoned.

The machine of the present invention may be used in
any situation where one wishes to bring a gas into contact
with a finely divided particulate substance, either for heat-
ing or cooling, such as in the drying of rice, wheat, beans

angd the like, roasting coffee or nuts, drying of minerals;’

or the regeneration of a catalyst.

An object of the present invention is to provide a ma-
<hine for drying material wherein the material is uniform-
ly treated. By “uniformly treated” it is meant that each
particle is subjected to uniform conditions of time, tem-
perature and air flow and that subsequent batches may be
treated in exactly the same way.

Another object of this invention is to provide a ma-
chine for treating materials which is relatively simple to
construct and maintain, and which will operate for long
periods of time substantially without supervision.

Another object of this invention is to provide a novel
tray handling means whereby flat rectangular trays are
passed at a substantially uniform speed, in closely adja-

cent side-by-side relation, continuously over a level rec-

tangular path.

Still another object is to provide a machine of the char-
acter described with both heating and cooling means, so
that the product, after heating or other treatment, is
cooled rapidly.

In the drawings:

invention. v

Figure 2 is an enlarged detail view
on the plane of line 22 of Figure 4.

Figure 3 is a front elevation of the machine of the pres-
ent invention.

Figure 4 is a back elevation of the machine of the

taken substantially

present invention, showing the end opposite that of Fig- -

ure 3.

Figure 5 is a plan view of the machine with the top
hood removed, showing the placement of the trays in the
machine and a portion of the actuating machinery.

Figure 6 is an enlarged detail view of one corner of the
machine with portions broken away to more clearly show
an end conveyor and its control,

Figure 7 is an enlarged sectional view taken substantial-
ly on the plane of line 7—7 of Figure 6. ' o

Figure 8 is a diagrammatic detail of an electrical clutch-
brake unit.

Figure 9 is an enlarged fragmentary detail view of an
accelerating means forming part of the present invention.

Figure 10 is a detail view on a reduced scale of the
driv{; for the accelerating means of Figure 9.

Figure 11 is a detail view of
eylinder of Figure 10, .

Referring to the drawings now by reference numbers,
there is shown a machine having a housing 12 defining a

a control device for the-
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rectangular path having two longitudinal side legs A and
A’ and two relatively short end legs B and B’ The ma-
chine is provided with a duct 14 for the admission of air,
which passes through a pipe 16 to a blower 18 which in
turn passes the air to a scroll heater 20, where it is de-
livered by means of thé duct 22 to the lower chamber 24
of the machine. The lower chamber 24 of the machine
is of a generally tapered cross section and has a slotted
baffle 25 therein, as is shown, to deliver air uniformly to
trays which are placed over the chamber, as is later de-
scribed. Chamber 24 is in the form of a U, with one leg
longer than the ‘other; in plan, and underlies all of the
rectangular sections in Figure § except the two in the
right-hand corner designated C and D. The heated air
passes through the material being treated and into the
upper chamber 26 from which it is removed by means of
ducts 28 to a manifold 30, which delivers the air to an
exhaust duct 32. As is shown in Figure 1, the inlet duct
14 and outlet duct 32 are interconnected with a duct 31
which is provided with a valve or damper 34; the duct 32
is provided with a similar damper 36, and the inlet duct
14 is provided with a similar damper 38. . Thus, by ap-
propriate adjustment of the three dampers 34, 36 and 38,
one can circulate the same air through the machine, bring
fresh air into the machine, or have an intermediate ad.
justment where a portion of the air is recirculated through
the machine and a portion of the air is brought in fresh
through duct 14. - . : -

A plurality of trays 40 are provided which travel on a
level rectangular course along the longitudinal side legs
A and A’ and the end legs B and B’. . The trays 40 are
themselves of rectangular configuration and move in side-
by-side closely adjacent relation, preferably touching, in
their travel along the side legs. This permits a maximum
of tray area for a machine of given dimensions and re-
duces the amount of hot air needed to accomplish a given
process. In moving from the side legs A and A’ onto the
end legs B and B, the trays 40 retain the same orienta-
tion, that is, the trays travel sidewise along the side legs
and endwise along the end legs. Thus no mechanism is
required for rotating the trays.

As will be apparent later, the side legs A and A’ must
be somewhat longer than is required for the number of
trays to travel therealong at any one time, and it is neces-
sary to use two less trays than could be accommodated
in the machine were movement of the trays not required.
Thus, in the embodiment of the machine illustrated, eight-
een trays could be accommodated, if full, but sixteen are
used. The trays 40 consist of a rectangular frame 41,
suitably of stainless steel, which is covered with a screen
bottom 44 of suitable mesh to restrain the articles being
treated. The trays are moved along the side legs A and
A’ of the machine by a constant speed continucus con-
veyor means, here shown as including endless chains 46.
The chain 46 on one side of the machine is driven by a.
motor 48 through a suitable variable speed gear reduc-
tion unit 5¢ and a drive chain 52, The chain on the op-
posite side of the machine is driven by means of the power
transfer unit designated 54. It wiil be noted that the
power transfer unit 54 includes a reverse gear so that the
chains 46 are driven in opposite directions, but at identical
speeds, at the opposite sides of the machine. Each chain
46 is provided with lugs 56 and with plate segments 57
secured to adjacent links of the chain in coplanar relation
for supporting the trays 40, the chain in turn being sup-
ported by a rail member 58 secured to the machine hous-
ing 12. The trays 40 rest on the plate segments 57 and
are pushed along by the upstanding lugs 56,

As the trays. approach a corner, it is necessary that one
tray be advanced somewhat beyond the line of trays in

order that it can be moved around the corner and will

thus be out of the path of the next advancing tray 40.
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It is also necessary to advance the last tray-in line, so
that it will be engaged by a lug 56 on the endless chain
46. However, the dimensions of the machine and posi-
tions of the trays is such that both actions cannot take
place at the same time. The separate movements, pf.. ;he
trays 40 is accomplished by accelerating means having a
reciprocating member formed for engaging’ and” moving
the foremost of the trays 40 on each of the side'legs A
and A’ faster than their uniform rate of travel along.the
conveyor 46 so that the foremost tray, when it reaches
the end of the side leg, will be spaced from the next tray
in line, thus giving the tray 40 time to be moved along
the end leg B or B’ before the following tray arrives.

The accelerating means should preferably effect smooth
starting and stopping of the tray 48 in order to prevent
spilling or displacing the layer of particulate material on
the tray. This is here accomplished by a pneumatically
operated pusher mechanism which includes rods 62 posi-
tioned above the lines of trays in side legs A and A’ and
supported by -bearings 64 for endwise reciprocation.
Connected -to the rods 62 dre endless chain loops 66
which entrained around sprockets 68 affixed to trans-
verse shafts 70 and 72 so that rotation of shaft 72 will
effect the simultaneous endwise reciprocation of rods 62.
The shaft 72 is rotated by a pneumatic cylinder 74 which
operates a rack 76 meshed with a pinion gear 78 on shaft
72. The parts are chosen so that the rods 62 are forced
ahead at least twice the speed that the chain 46 is mov-
ing. The rods 62 carry a swinging finger 69 at their
forward ends and a similar finger 73 at their opposite
ends. As can be seen from Figure 9, the construction is
such that the finger is capable of engaging the rim of a
tray and pushing it forward, but will swing out of the
way if it encounters a tray when moving in the opposite
direction. The finger can also turn sideways, so that it
does not interfere with trays moving at right angles to it.
Thus, as the rods 62 are driven forward by cylinder 74,
the fingers 69 engage and advance the foremost tray to
the corner, or the fingers 73 engage and advance the
rearmost tray to a position where it is engaged by one
of the lugs 56 on conveyor 46. It will be noted that the
foremost and rearmost trays are not moved at the same
time but are moved on alternate throws of the rods 62.
The delay in moving the rearmost tray onto the conveyor
46 permits the next tray ahead to clear the end of the
conveyor and the accelerated motion insures that the
rearmost tray will not block the corner when the time
arrives for the next tray to enter it.

Actuation of the pneumatic cylinder 74 is controlled

by means which is timed to operate when the trays 40 :

reach the proper position for acceleration into and out
of the corners. As here shown, a take-off sprocket 80
is driven by a chain 82 entrained on a sprocket 84 secured
to one of the supporting shafts of conveyor 46. The

number of teeth in the sprocket are such that one revo- 3

lution of the sprocket 80 takes place for each time a
point on the chain 46 moves through the width of one
tray. Attached to the shaft of the sprocket 80 is a cam
88. Adjustable segments 90 supply the cam action. A
cam follower 92 is provided which actuates the two-way
air valve 94, connected by lines 96 and 98 to the cylinder
74. The valve is biased so that air is normally in line
96, keeping the rods 62 in a retracted position. When a
segment 90 depresses the cam follower 92, the valve 94
vents line 96 and supplies air to line 98, forcing the rods
62 forward, and accelerating first the foremost and then
the rearmost tray in the manner described. It will be
noted that the cam 88 carries two segments, or lobes, 99
located around the cam periphery in proper position to
actuate the valve 94 when the trays reach the desired
position for acceleration. -

As a tray arrives at a corner, a second mechanism is
used to move the tray at right angles to its former path.
This mechanism may be similar to the accelerating
means, but preferably consists of a transverse conveyor
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means positioned in the end legs B and B’ and including
chains 100 similar to the chains 46 in construction. The
‘trays rest on plate segments 1062 and are urged along by
lugs 164. It will be noted.that the conveyor chains 46
do not enter the corners of the machine, while the chains
180 pass completely across the ends. This permits the
chains 100 to move the trays from one corner to the next,
the trays sliding into and out of the corners onto and/or
from-conveyor 46 on tracks 106. The drive for the con-
veyor 100 consists of a motor 108 which rotates at con-
stant spzed and .which .is operatively connected to the
conveyor through gear reducer 169 and a clutch-brake
unit 110 in order to allow an intermittent action of the
conveyor chains. Such intermittent action is used to halt
the conveyor except when the foremost tray 40 arrives
at the corner under the influence of rods 68, at which
time the conveyor 160 moves it quickly to the position
shown in Figure 5 and thus frees the corner for receipt
of the next tray. The clutch brake unit 110 is electrically
operated to smoothly engage the clutch member 132 and
disengage the brake member 114 for smooth starting, and
also to disengage the clutch member and engage the
brake member 114 to bring the trays on the conveyor
to a smooth stop at the desired position. The clutch and
brake members are moved into and out of engagement
by a solenoid 116 which is energized by an electrical cir-
cuit 118 containing a microswitch 120. A cam 122 hav-
ing an adjustable segment 124 is connected by a chain
126 to the conveyor 46, in a manner similar to the con-
nection of the cam 88 to the conveyor 46. The segment
124, engaging a roller 127, closes the microswitch 120
so as to engage the clutch 122 and disengage the brake
114.

The movement of trays across one side leg and one
end leg has been described in detail, and, as is apparent
from the drawings, the movement on the opposite legs
is substantially the same, and will thus not be described
in detail.

When the material has been heated as described, it is
often desirable to cool it rapidly to prevent further -un-
controlled processing. This is accomplished in the posi-
tion designated D in Figure 5, where cold air is blown
downwardly through the material from pipes 130.

After cooling, the material is removed from the trays
at the station designated C. The mechanism for accom-
plishing this is shown best in Figures 2, 4 and 6, and con-
sists of a series of suction tubes 132 connected to flat-
tened collectors 134 arrayed in a line so as to sweep the
tray 40 as it passes into side leg A’. The material may
be separated in a conventional cyclone 136 whence it may
fall into a hopper 138 for bagging or the like.

The trays are loaded from the hopper 140. The bot-
tom of hopper 140 empties into a feed hopper 141 hav-
ing a sloping bottom portion 142, and a bottom distribut-
ing plate 148 which is vibrated by the motor 144 through
an eccentric linkage 146. The plate 148 prevents the
free flow of material from the hopper and the action of
the eccentric is such that a thin layer of material is de-

posited evenly on the trays 48 passing thereunder.

It has been found that when material is treated on the
machine of the present invention, uniform lots may be
produced and all of the material in any given Iot is treated
in the same manner. In prior art devices, it was found
that some material was over-treated and some under-
treated when the machine was set for average conditions;
the machine of the present invention completely obviates
such objections.

I claim:

1. A treating machine of the class described compris-
ing a housing defining a level rectangular path, means
controlling temperature and air flow through said hous-
ing, means for moving a series of perforated separate trays
in closely adjacent relation over the path defined, said
trays moving sidewise and at right angles to their former
path of travel-when reaching a corner of said path, auto-
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matic means for speeding up a tray as it approaches a
corner so as to permit transverse movement of such tray
out of the path of the next succeeding tray, and means for
effecting said transverse movement.

2. The treating machine of claim 1 wherein means is
provided for blowing hot air upwardly through the trays
during a portion of their travel and for blowing cold air
downwardly through the trays during another portion of
their travel.

3. The treating machine of claim 1 wherein means is
provided for loading said trays with an even layer of
particulate material and for unloading said trays after
passage through said housing.

4. A treating machine of the class described comprising
a housing defining a rectangular path having two longi-
tudinal side legs and two relatively short end legs, con-
veyor means for moving a plurality of separate perforated
trays in adjacent relation to each other in opposite di-
rections along said side legs at a uniform rate of travel,
accelerating means on each of said side legs adjacent the
end of the path of travel of the trays on such side leg,
said accelerating means having a reciprocating member
formed for engaging and moving the foremost of the
trays on each side leg faster than said uniform rate of
travel whereby said foremost tray will be spaced from
the next tray at the end of each side leg, and conveyor
means for moving said foremost tray onto the other of
said side legs.

5. A treating machine of the class described compris-
ing a housing defining a rectangular path having two longi-
tudinal side legs and two relatively short end legs, an end-
less constant speed conveyor in each of said side legs for
moving a plurality of separate perforated trays in ad-
jacent side by side relation to each other in opposite di-
rections along said side legs at a uniform rate of travel,
accelerating means on each of said side legs adjacent the
end of the path of travel of the trays on such side leg,
said accelerating means having a reciprocating member
formed for engaging and moving the foremost of the
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trays on each side leg faster than said uniform rate of
travel whereby said foremost trays will be spaced from
the next tray at the end of each side leg, transverse con-
veyor means in each of said end legs for engaging and
moving said foremost tray onto the other of said side
legs, and control means synchronized with said constant
speed ccnveyor to actuate said accelerating means as said
feremost tray approaches the end of the side leg to ad-
vance such tray into the corner and thereafter to actuate
said conveyor means to advance said tray from said corner
and alcng said end leg.

6. The treating machine of claim 5 wherein said end-
less constant speed conmveyor includes spaced parallel
chain loops having elements formed to engage and carry
said trays along said side legs, and wherein said control
means is operated by rotary cams driven from said con-
stant speed conveyor.

7. The treating machine of claim 5 wherein said ac-
celerating means includes a pneumatic cylinder adjacent a
side leg connected to said reciprocating member and
formed to smoothly accelerate. said foremost tray and
to bring it to a smooth stop in the corner so as to avoid
spilling or displacing particulate material in said- trays.

8. The treating machine of claim 5 wherein said
transverse conveyor means includes a constant speed
motor adjacent anend leg acting through an electrically
controlled clutch and brake unit whereby said foremost
tray will be moved smoothly and rapidly from one corner
to the next without sudden starts and stops.
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